ECON 4020 A Mid-Term Examination

Tuesday, October 16, 2012

Prof. K. G. Armstrong Name: ANSWER KEY
Instructions: Answer all questions in the space provided. 30 pts
1. Consider the production possibilities set 10 pts

Y ={(y1.10) :th < e —1Ayp <0},
where e denotes the exponential function and A denotes the logical operator “and.”

(a) Draw the graph of Y. L Y2 3 pts
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(b) Show whether nr not Y is closed, convex, and satisfies free disposal. 3 pis

Y is dc-*.;ed Smoa it contans all of its boundary points—ie., bdy Yo Y *2
Yis noTthwx Smﬂe for example, t(-| ,e=1)+(1-£)(0,0) is not inY
For Any Te(o, 1)
<)

Y satisies free diSpasctl Since, Tor any YEeY, every 4’ suth that
4% 15 also n Y. %

(c) Characterlze the set of efficient points of Y. 1 pt
%kwyawz;e‘*"-l wlﬁo%‘- E

(d) What returns to scale property does Y exhlbrt if any? 2 pts

Noin- decreagng retums 1o Scale’ but not nomlﬁﬂ%&mg returns 1o
scale’since any Y € Y can be scaled up’(and remain Feasible) hut

not” necessarily down= —eg.,t(-],e-1)is in Y toranty t>| butis
not w Y For any te ©,1).
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(e) If (p1,p2) = (e, 1), which production plan will a profit-maximizing firm select from I pt
Y and how much profit will it make?

There 15 no profit-maximizing production plan since for uery

Y 42) € E, (QJ‘) Yi4z) > (&, 1) (YY) forany (Y ,y;) €E
such that Ui <y, (amd Yoy >Ld,1)

2. Consider the constrained minimization problem 10 pts
c(w,y) =min{wz : z > g(y)} ,
where g(-) is an increasing, twice continuously differentiable function.

(a) Explain the meaning of ¢g(y) in economic terms. 2 pts

qly) is the an!og;m”y efficent lewel of inpu‘i' ‘ch- pmdqamg
output level y 2 .

Since 9( ) is strictly menctonic (twcreaﬂng), it Is inverhlble and
g~'(+) is the qssoc.taf(!d production function 2

(b) State the necessary and sufficient conditions for z* > 0 to solve the above 2 pls
constrained minimization pmblem

Smce q( )is increasmg, c(w 4) wg(t});iwhfch means that
(L{,)}O and ') > 0.2 %

Now consider the unconstrained maximization problem
m(p, w) = max{py — c(w,y)} .

(¢) In the simplest possible terms, state the necessary and sufficient conditions for 2 pts
y* > 0 to solve the precedmg uncunstramed maximization problem.

p-cyw,y) =06 p= =wq’(4¥)
~Cyylw, 4*) <O & Wg”(i{."‘)]}‘ 0

(d) Determine the signs of the derivatives %1 1.5 pts

dw=0 d‘”

Totally dif*Fer%qﬁ aﬁﬂg the part-(c) FxfsT-Grder condition yields
dp=g'(9dw+ Wa”w)d%“

- dyt - n dy* = _ gl %)
H%Lw‘o ws"w‘) ds - dp=0 wg"?«w g
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(e) Show that 7,(p, w) = y* and 7, (p, w) = —z*. 2.5 pts
By the definitions of m and Y, ']T(Piw)zptj_t wa(%t)
Differentoting this expression with res;aed-‘fo p and w yields, respecfively,
EF(PJ w)E L'}K'I“ [P —-Wq (‘-ﬁ*‘)]g%‘ = *zby'ﬂﬂt part-(c) FOC, and
T(p,w)= [p-wg (y)]2% - 3(@ = -x¥ Py the FOGs oF parts () 4 (o).

3. Consider the production function gwen by 10 pts
ywa—‘{"— ,a; > 0,a9 > 0.
1
(a) For y fixed, draw the graph of the input requirement set. 2.5 pts

_-‘-,'-'_-:_ r R ?} }f 5
O Lﬁﬂ,i} xl
(b) Derive the associated cost function. 2 pts
IF w a, < w9, , then x*=(a %,O) :Fw,q >W,d,, then x*=(0 qZL});Li
i wa,=w,a,, 'I‘hesq X* is an vlement of the straight line
COﬁn%th (qlb}j 0-) ﬁﬂd (o qz,"j.) F

Therefore, C(Wn“’zﬁ‘)f); "“'ﬂi“’lan“"z “21] Lj—
Z

(¢) For w; and w, fixed, draw the graphs of total cost, average total cost and marginal 2.5 pts
cost.
’ 4
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(d) State and prove the monotonicity, homogeneity, and curvature properties of the 3 pts
part-(b) cost function.

'L,.-
Since min{w{a,;W;dz § Zminiw, qququI tor any W'2w ;2
clw,4) is non-decreaﬁmﬂ in .2

SH"'I‘::Q' MW’!{‘th Q, }tw"qi-& t YHM {W q“ quzlsj. CLW,‘«I,) IS
homogeneous oFd&jret N IN W2

Since mm {[tw +(-Ow]q,,[tw, +((~1‘;)w2]az"§
% nin {twla‘rt“’z‘lﬂmmi“‘ﬂw a;, (-tw;a,3, 2
clw, y) 1S concave in W. ;.

End of Examination



